Interaction of mithramycin with DNA fragments complexed with nucleosome core particles: comparison with distamycin and echinomycin.
We have studied the sequence-specific interaction of mithramycin with nucleosome core particles which have been reconstituted with various DNA fragments. Mithramycin binds to these DNAs without disrupting the integrity of the nucleosome and produces clear DNase I footprints centered around GC-rich regions. In some instances, the footprints produced on free DNA are resolved into two or more smaller sites when the DNA is complexed with the nucleosome core. In a few cases, novel footprints are produced in sequences which did not bind the drug in free DNA samples. The results are explained by suggesting mithramycin binds to GC-rich regions in which the minor groove faces away from the protein core, and which possess a wider than normal narrow groove on account of their location. Hydroxyl radical footprinting and diethyl pyrocarbonate modification confirm that mithramycin does not affect the rotational positioning of the nucleosome-bound DNA. Although distamycin and echinomycin induce novel DNase I digestion products in nucleosomal DNA which are consistent with the proposed change in DNA positioning [Low, C. M. L., Drew, H. R., & Waring, M. J. (1986) Nucleic Acids Res. 14, 6785-6801], hydroxyl radical footprinting and diethyl pyrocarbonate modification suggest these ligands do not change the rotational positioning of the DNA on the nucleosome cores.